This research uses neighborhood characteristics (at the zipcode level) in 1990 to explain toxic releases in 1993. It combines the Toxics Release Inventory data with demographic data from the 1990 US Census. We first analyze the location of manufacturing facilities in a particular neighborhood using a sample selection model, and then estimate the relationship between releases in 1993 and the demographic characteristics of the neighborhood in 1990. We conduct the analysis for the entire US as well as for different geographic regions to study regional differences in determinants of environmental outcomes. Releases in non-urban areas of the southeastern US exhibit a pattern suggesting that race might be an important determinant of release patterns. Economic characteristics of neighborhoods (such as income levels and unemployment) also affect releases. Our variables that proxy the propensity for communities to engage in political action exert greater influence on environmental outcomes in non-urban areas. 1 We have benefited from helpful comments provided by seminar participants at UC-Santa Barbara, Public knowledge of environmental data can be used by consumers to boycott products, or by investors to penalize large polluters (Hamilton, 1995b; Konar and Cohen, 1997) .
This research uses neighborhood characteristics (at the zipcode level) in 1990 to explain toxic releases in 1993. It combines the Toxics Release Inventory data with demographic data from the 1990 US Census. We first analyze the location of manufacturing facilities in a particular neighborhood using a sample selection model, and then estimate the relationship between releases in 1993 and the demographic characteristics of the neighborhood in 1990. We conduct the analysis for the entire US as well as for different geographic regions to study regional differences in determinants of environmental outcomes. Releases in non-urban areas of the southeastern US exhibit a pattern suggesting that race might be an important determinant of release patterns. Economic characteristics of neighborhoods (such as income levels and unemployment) also affect releases. Our variables that proxy the propensity for communities to engage in political action exert greater influence on environmental outcomes in non-urban areas.
INTRODUCTION
The traditional methods of command and control regulation have been ineffective at worst and costly at best. Recognizing the need to make regulations more flexible, in the past decade Congress and regulators have started to favor innovative and more market based approaches to regulation. The use or proposed use of tradable permits for controlling acid rain and more recently for mitigating global warming exemplifies this trend toward more flexible and market oriented approaches. The use of public information is yet another innovative environmental policy tool. While economists pushed for the adoption of a tradable permits approach by appealing to its cost effectiveness, policy makers adopted public information disclosure without prodding by economists. Congress was inspired by an industrial accident in Bhopal, India when it passed the Emergency Planning and Community Right-to-Know Act (EPCRA) in 1986. EPCRA requires all manufacturing facilities to make public their releases of over 320 toxic chemicals. The underlying premise of public disclosure as an environmental policy tool is that public knowledge of pollution can engender effective and informed participation by various constituencies to exert pressure on manufacturing facilities to improve their environmental performance.
Public knowledge of environmental data can be used by consumers to boycott products, or by investors to penalize large polluters (Hamilton, 1995b; Konar and Cohen, 1997) .
Neighborhood characteristics may also influence enforcement actions by regulators.
2 This paper analyzes the role of communities in influencing environmental outcomes. We examine the potential impact of public disclosure on the environmental performance of facilities by studying how community characteristics such as race and gender, economic status and variables expected to capture political action influence subsequent toxic releases. A number of studies have concentrated on the relationship between race and environmental outcomes to determine the extent of environmental injustice.
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In the present paper we find evidence of environmental injustice, and we also examine the effects of other community characteristics in influencing environmental results.
We combine the Toxics Release Inventory data with demographic data from the 1990 US Census. We use neighborhood characteristics (at the zipcode level) to explain toxic releases in 1993, controlling for releases in 1990. Releases in a particular year are determined simultaneously with the demographic characteristics of a neighborhood, and they change over time for a variety of reasons-including facility relocation, expansion and downsizing, as well as in response to community characteristics. Because the releases in 1993 are determined after the demographic characteristics were determined in 1990, it is reasonable to treat the demographic characteristics as exogenous with respect to these later releases.
We first analyze the location of manufacturing facilities in a particular neighborhood using a sample selection model. This first stage relates the likelihood that a neighborhood experiences any toxic releases to the characteristics of that neighborhood. We then attribute the level of emissions in 1993 to the demographic and socio-economic characteristics of the neighborhood in 1990. We conduct the analysis for the entire United States as well as specific geographical regions.
The analysis captures three distinct aspects of the communities to assess the role that each plays in influencing environmental outcomes. First we consider the racial, immigrant and gender composition of neighborhoods. Our results indicate that a larger percentage of non-white residents may be associated with a higher level of releases in the southeastern states, primarily in non-urban zipcodes. 4 We also examine the relationship between economic characteristics and environmental outcomes. Economic factors (such as median income and unemployment rates) have a significant impact on toxic releases, particularly in the southeastern states. Finally, we examine variables expected to be associated with the political activity and preferences of the community and its ability to collectively oppose firms that may harm the local environment. While we use voter turnout data and data on environmental initiative voting for California, for the rest of the US we use demographic variables as proxies to represent a community's propensity for collective action and its political preferences. Our use of demographic variables instead of voter turnout to proxy collective action for the national sample differs from much of the existing literature. These variables appear to influence environmental outcomes mainly in non-urban areas.
THEORETICAL FRAMEWORK AND HYPOTHESES CONSTRUCTION
Hamilton (1995a) presents a careful description of three alternative explanations for pollution patterns resulting from capacity expansion plans for commercial hazardous waste facilities, and we adopt his framework to motivate our empirical hypotheses. The three explanations are (1) race/gender related, (2) the Coase theorem and (3) the theory of collective action (Olson, 1965) . In the first explanation, facility owners and operators consider the race and gender composition of neighborhoods and increase releases in neighborhoods with a greater minority (and perhaps immigrant) population, or with a greater fraction of female-headed households. In its pure form, this leads to greater releases in some neighborhoods that otherwise (from a pure profit-maximizing standpoint) would not experience greater releases.
Alternatively, in a world without transaction costs the Coase theorem suggests that releases will increase in neighborhoods in which the releases will do the least damage. According to this hypothesis, releases will be greater in neighborhoods with lower rent. Higher incomes may also increase the costs of increased releases in a given neighborhood. 5 Rental values and income levels are correlated with education and race, so releases could increase in minority neighborhoods merely because they affect lower-valued property and lower wage earners. Our analysis attempts to sort out these alternative explanations. Rb=r, where R is a matrix that creates a joint test that specific elements in the parameter vector b are all equal to zero (r is a vector of zeros). We choose three different R matrices to test each of the three explanations described above.
To summarize, these alternative theories predict that only certain variables should explain toxic releases. The race/gender hypothesis posits the null that factors such as race, gender and the foreign-born composition of a neighborhood do not predict releases. Rejection of the null implies that these factors are important and supports the race/gender hypothesis. These factors can be reasonably expected to influence the incentives and tendency to engage in political action (e.g., see Filer et al., 1993) .
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Rejection of this political/collective action null supports the hypothesis that such variables associated with the political activity of local residents influence environmental outcomes.
We focus on hypothesis tests for these three sets of variables as a group, and then also interpret the significant individual variable effects. We recognize that our classification of variables under the different hypotheses is not exact. For example, the proportion of foreign-born residents may be associated primarily with the race/gender hypothesis, but it may also be considered a factor that influences the extent of community activism. Our presentation of individual coefficient estimates permits the reader to assess the implications of alternative groupings. 
DATA AND MODEL SPECIFICATION
We combine the Toxics Release Inventory with the US Bureau of the Census data and determine the relationship between the releases in a particular zipcode and demographic attributes 7 Recall the incident at Love Canal, where an elementary school was built on a toxic dump. That caused a public outcry when the chemicals started seeping from the walls and affecting children. 8 Filer et al. (1993) use variables such as education, age and income to explain voter turnout. In the set of political/collective action variables, we also include several factors that potentially affect or reflect local environmental preferences. We include the percentage of residents who carpool because carpooling for some may represent a contribution to a community public good or pro-environmental preferences. The percentage of residents employed in manufacturing industries and the percentage of residents who rent rather than own their residences are also included in the set of political action variables because these variables could influence the incentives for residents to oppose expansions in local manufacturing facilities. 9 We should also note that because of the inexact variable classification and the multicollinearity present in these demographic data, our Wald tests of joint significance of each set of variables could be sensitive to alternative groupings.
of that zipcode. We use data for nearly 30,000 zipcodes, including all zipcodes with residential population according to the US Census. In addition to the environmental data, each facility reports its location, primary SIC code and parent company. We employ the zipcode of the facility location to merge these data with the Census data. Note that our measure of environmental outcomes is based on releases and not exposures. Exposures differ from releases due to the geographic dispersion of households and releases within each zipcode. We do not attempt to analyze exposures here as it would entail very elaborate mappings using the census tract and a geographical information system. Given the scope of our study (for the entire US) this exercise is prohibitively expensive. Note also that since the analysis is conducted at the zipcode rather than at the firm level, it is not possible to control for industry since multiple facilities (from multiple industries) exist in many zipcodes.
The Census Data
The Sourcebook of Zip Code Demographics compiles the 1990 US Census separately for every residential zipcode. Table 1 summarizes the variables we employ. All variables are for 1990 unless noted otherwise. Using the zipcode level of aggregation is most straightforward and practical given this broad-based study of the entire US. Some spatial correlation of releases and demographic characteristics undoubtedly exists, but numerically adjacent zipcodes are often not adjacent geographically. Therefore, accounting for this correlation would also require a detailed geographic information system. This is more practical for less broad studies, such as the analysis of health risks in Pennsylvania's Allegheny County conducted by Glickman and Hersh (1995) .
Additional California Variables
We present results in Section 4.3 based on California zipcodes, after adding two variables that that we obtained only for California--voter turnout and vote outcomes on a specific ballot proposition. These variables are intended to capture the political activity and environmental preferences of residents of different areas of the state. Unlike the other zipcode-specific demographic and economic characteristics described above, these data are provided at the county level.
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We employ voter turnout from 1990, the same year as the census data. The turnout measure is the total votes cast in the county in the 1990 general election, as a percentage of the total 1990 population in the county. Traditional measures of voter turnout use either eligible or registered voters in the denominator. We chose total population for our denominator so that our measure captures not only the political activity of the residents, but also level of enfranchisement of the population. Our version differs from traditional measures because the proportion of children, immigrants, and others ineligible to vote varies across counties. Our logic is that the political influence of a population declines if either (a) the eligible voters in that population tend to 11 It would be possible, in principle, to collect voter turnout data for every state; unfortunately, such data are compiled at the state rather than federal level. Moreover, we have not identified a compilation of national voter turnout data with zipcode or numerical county identifiers that are suitable for merging with the zipcode or county identifiers on the census database. The California Secretary of State also compiles voting data at different levels of aggregation--such as by Congressional district--but they are not compiled by zipcode. For our analysis, we merge the county-based voting data with the zipcode-level demographic and socio-economic data. We thank John Matsusaka for generously providing these voting data.
vote less often or (b) more members of that population are ineligible to vote. The measure we construct combines these two components of political activity.
The proposition we chose to represent environmental preferences is Proposition 128, popularly known as "Big Green," which was defeated in the 1990 general election. The most notable feature of the proposition was a ban on the use of pesticides that cause cancer or reproductive harm, which would have eliminated about 350 chemicals (out of about 2,300 currently in use). The initiative was also wide-ranging, including a ban on new offshore oil drilling, increased water quality standards, $300 million in bonds to buy redwoods, and a proposal to reduce greenhouse gas emissions by 40 percent. Clearly, an increase in the proportion of voters voting for proposition 128 in a region indicates more pro-environment preferences in that region. values of that area to decline. Residents that choose to live in that area may either place a low value on the environment or may have a low income that limits their ability to locate in a less environmentally degraded area. Our strategy to avoid this endogeneity problem is to use 1990 demographic characteristics to explain releases after 1990. Increases in releases occur from new facilities or expansion of existing facilities after 1990, so the 1990 demographic characteristics are most likely exogenous to these post-1990 firm decisions. We do acknowledge, however, that our results are still subject to some (we believe minor) endogeneity bias if residents are located in a given neighborhood in 1990 based on expectations of how releases will change after 1990. 13 An immediate problem that arises in constructing the dependent measure of toxic releases is that many neighborhoods do not have any toxic chemical releases in either 1990 or 1993. In particular, 72 percent of the nearly 30,000 zipcodes with demographic data experienced no toxic chemical releases according to the TRI in these years. Simply excluding these zipcodes from our analysis would lead to a potentially significant sample selection bias, since these zero-release neighborhoods are obviously not a random sample of neighborhoods. We therefore employ a two-stage maximum likelihood sample selection model so that our estimates of the releases equation account for the non-random selection of the neighborhoods with any toxic chemical releases (Heckman, 1979) . The second econometric issue that arises is heteroscedasticity. Zipcode boundaries are designed to facilitate the delivery of mail rather than group the population into roughly equalsized neighborhoods; consequently, the number of residents in each zipcode varies considerably.
14 More populous zipcode neighborhoods were more likely to experience toxic releases, and a Breusch and Pagan (1980) Lagrange multiplier test strongly rejects homoscedasticity at better than the p=0.001 significance level. 15 To account for this heteroscedasticity in the estimates we assume that the standard deviation of the error in each observation is proportional to the residential population of the zipcode neighborhood. This assumption is translated into the 13 Another approach might be to determine environmental performance by measuring something like the level of releases per $1000 in value-added for these manufacturing facilities. This would involve merging detailed data from the manufacturing census, an ambitious avenue of inquiry that we leave for future research. 14 A number of entirely industrial or commercial zipcodes have no residents, so they have no demographic data and cannot contribute to our analysis. The most populous zipcode had 112,046 residents. 15 This test statistic is simply one-half of the explained sum of squares in the regression of u i =e i 2 /(e'e/N) -1 on the vector of explanatory variables. We conducted this test based on the second stage regression that includes the inverse Mill's ratio to account for sample selection. econometric estimation by weighting each observation by the inverse of the square root of residential population. Table 2 presents summary statistics for the analysis variables. Column (1) presents a summary of the socio-economic characteristics of the zipcode neighborhoods with no toxic releases in either 1990 or 1993. Column (2) presents this same information for the neighborhoods with positive releases in either 1990 or 1993. Table 3 presents total toxic releases reported in the TRI for 1990 and 1993. Nationally, releases declined by 6.5 percent. The table also shows that the decline in releases was more modest in the southeastern U.S., a region comprised of 11 states (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee and Virginia). This difference, in part, motivated us to estimate models separately for this region.
RESULTS
Section 4.2 presents these regional estimates, following the full sample estimates in Section 4.1.
Full Sample Estimates
Panel A of Table 4 contains the probit sample selection parameter estimates, and Panel B
of The remaining estimates in Table 4B are marginal within-state impacts of the demographic characteristics because across-state differences are captured by the fixed effect state dummies.
We have no prior that suggests only a linear relationship between any of our explanatory variables and releases, and some case studies (Bullard, 1983; GAO, 1983) have found negative environmental outcomes only when certain factors (such as the non-white population) are very high in the local population. For these reasons we include squared terms for many of the variables. Preliminary estimates indicated that no significant non-linear relationships for certain variables, so Table 4 presents estimates without squared terms for those variables when the preliminary estimates indicated a squared term coefficient that was only a small fraction of its standard error. We also included cubic terms in preliminary regressions; these were all insignificant except for median income, which we therefore include (MEDINCCU). Grossman and Krueger (1995) have identified an inverse U-shaped relationship between income and releases based on a panel of cities in different countries, without controlling for other factors. The interpretation of this environmental Kuznet's curve is that an increase in economic activity is accompanied by deteriorating in environmental quality, but beyond a turning point as income increases the demand for a cleaner environment reduces the level of pollution. Our cubic functional form for median income permits a sufficiently non-linear relationship to represent this inverse U-shaped environmental Kuznet's curve, and our estimates are consistent with an inverse U-shape even after accounting for the other explanatory variables that may influence releases. The data fail to reject the null hypothesis that our set of political/collective action variables does not influence releases, however. We next consider the individual coefficient estimates in Panel B
of Table 4 .
The impact of the variables with non-linear specifications depends on the level of the variables. Figure 1 illustrates the estimated impact for these non-linear variables to aid in their interpretation. 18 In all cases the figure only displays the estimated impact for the range of the explanatory variable between the first and 99th percentile in the data. Figure 1 shows that releases increase with increasing median household income. As noted above, however, the estimates are not inconsistent with the inverse U-shaped environmental Kuznet's curve presented by Grossman and Krueger (1995) because of the variance in our parameter estimates. 19 Neighborhoods with a greater percentage of residents living in poverty (POOR) experience greater releases than less poverty-stricken neighborhoods. Finally, neighborhoods with high unemployment (above about 10 percent) experience fewer releases than low unemployment neighborhoods, as do neighborhoods with high residential vacancy rates (see Table 4B ). These last two effects are due probably to generally depressed local economic conditions.
Southeastern US Estimates
The remaining columns of Table 4B present estimation results when segmenting the US into different regions. The estimates shown in column (3) are for the 11 southeastern states defined above, and the estimates shown in column (5) are for the remaining 39 states. 20 We were motivated to segment the US into geographic areas to capture potential regional differences influencing environmental outcomes.
Many parameter estimates differ in the two regions. In the South, the non-white population percentage significantly affects releases, while this variable is insignificant outside the South. The Wald tests shown in columns (2) and (3) of Table 5 indicate that the southeastern US data reject the null hypotheses that the race/gender variables and the economic variables do not affect releases. The data do not reject the hypothesis that the set of political/collective action variables does not affect releases for the South. None of the three null hypotheses are rejected in the Non-South dataset.
California Estimates
The results based on the sub-sample of California zipcodes are shown in column (7) of Table 4 . This specification differs from the previous models in two ways. First, we specify the race variables slightly differently. As mentioned above, the correlation between the percentage of non-white residents and certain economic variables is substantial. For example, in the overall sample, the correlation coefficient between the percentage of non-white residents and the percentage of households living in poverty is 0.46. Fortunately, the data indicate that one minority group does not have this high correlation with economic characteristics: Asians.
Unfortunately for our purposes, the percentage of Asian residents nationally is quite small, averaging 1.2 percent across zipcodes. This makes identifying an independent impact for this racial group unlikely based on the entire US sample.
However, the percentage of Asian residents is significantly greater in more racially diverse California, averaging 6.4 percent across zipcodes. This percentage also varies substantially across zipcodes in California and is uncorrelated with the percentage of residents living in poverty (the estimated correlation coefficient is -0.01). Therefore, the California specification in column (7) separates the non-white population percentage into two categories: percent Asian (PCTASIAN) and percent non-white and non-Asian (PCTNONWA). The results indicate whether an independent Asian effect is evident in the release data, and due to the nature of the data this effect is orthogonal to our poverty measures. Second, increased voter turnout has a negative but statistically insignificant impact on releases.
Third, vote outcomes on proposition 128 have no impact on releases. The Wald tests based on California (column (4) of Table 5 ) indicate that none of the three joint null hypotheses are rejected.
Non-Urban Estimates
Due to land availability, population density and other factors, changes in release patterns may differ substantially between rural and urban areas. 21 The demographic composition of nonurban neighborhoods also varies considerably in different areas of the country. For example, as we document below, racial minorities represent a large portion of residents in some rural areas of the southeastern US, but elsewhere minority residents are more commonly concentrated in urban areas. If increases in toxic releases are more likely or less likely to be economically feasible in non-urban areas, the environmental impact on minority residents might differ across regions. The results previously presented in section 4.2 indicate that in the southeastern states, neighborhoods with a higher proportion of non-white residents are more likely to suffer from an increase in toxic releases. This section investigates whether this pattern could be due primarily to an increase in releases in non-urban areas, rather than to differences in neighborhood racial compositions. In particular, Table 6 reports estimates of the same models shown previously in Table 4 , but for only non-urban zipcodes. The key result that releases are greater in neighborhoods with a greater concentration of minority residents is stronger when considering only non-urban zipcodes.
We exclude the predominantly urban zipcodes by dropping those in which more than 90 percent of the residents live in an "urban area." 22 The average population of the 23,354 zipcodes that satisfy this criterion is 4,671, compared to an average population of 23,306 for the 5,978
predominantly urban zipcodes. Non-white residents comprise more than 20 percent of the population in about 37 percent of the non-urban zipcodes in the South; by contrast, non-white residents comprise more than 20 percent of the population in only about 7 percent of the nonurban zipcodes outside the South. This discussion will focus on the Panel B results of Table 6 , as well as the non-urban Wald test statistics reported in Table 7 .
The results for the non-urban zipcodes are somewhat different from the full sample results.
Consider first the race/gender variables. As in the full sample, the percentage of non-white residents affects releases primarily in the South. However, Figure 2 illustrates that the estimated increase in releases for predominantly non-white neighborhoods is more pronounced in southern, non-urban areas. In (unreported) estimates for urban zipcodes in the South, the percentage of non-white residents does not significantly affect releases. The evidence that minorities face increased exposures is therefore confined to non-urban areas of the South.
The second major difference in the non-urban sample is that many political/collective action variables are significantly different from zero. The Wald test statistics shown in Table 7 also indicate that this set of political/collective action variables significantly affects releases in nonrural areas, contrary to the full sample tests shown in Table 5 . In the South, surprisingly releases tend to be greater for non-urban neighborhoods that contain a greater fraction of households with children. The non-urban estimates for the South also indicate marginally significant impacts of the percentage of residents employed in manufacturing industries and the number of residents who carpool. The non-urban estimates for the non-southern states (column 5 of Table 6 , Panel B)
indicate that releases are lower in neighborhoods with a higher percentage of adults with bachelor's degrees. Finally, the non-urban estimates for California indicate that releases are lower in neighborhoods in which a higher percentage of workers use carpools.
In summary, these estimates based on only non-urban zipcodes suggest that residents in predominantly non-white, southern rural areas were exposed to more toxic releases than their urban counterparts. The results also indicate that our political/collective action variables have a greater influence on releases in non-urban areas, which is an intriguing finding that warrants future study.
Alternative Specifications
In this subsection we briefly discuss several alternative model specifications, although we do not report them in detail here in order to conserve space.
The TRI reports transfers (or "shipments") of toxic chemicals, which are typically directed toward publicly owned treatment works (POTW). The accounting of these transfers has been more accurate than the accounting of releases, at least in the early years of the TRI. In recent years these off-site transfers have been growing dramatically. For example, while toxic releases fell by 6.5 percent between 1990 and 1993 (see Table 3 ), toxic transfers increased by more than 200 percent-from 1.16 billion to 3.86 billion pounds. While this reflects an overall increase in the generation of toxic chemicals, these transfers remove the toxic chemicals from the local environment and are often associated with reduced local environmental releases. Consequently, increases in transfers often improve local environmental conditions, unlike increases in releases.
We were unable to find strong evidence that transfers are closely related to the demographic and economic characteristics of the zipcode neighborhood surrounding manufacturing facilities. We estimated a set of sample selection models similar to those shown in Table 4 , except with 1993 transfers replacing releases as the dependent variable (and 1990 transfers replacing releases as a control explanatory variable). The overall fit of the models was poor, as reflected in adjusted R-square statistics that were below 0.01 for the entire U.S., the South and the Non-South datasets. Individual coefficient estimates were significantly different from zero only rarely.
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We also investigated whether systematic initial underreporting or overreporting of releases might be able to explain our finding that releases tended to increase between 1990 and 1993 in non-urban, southern zipcodes with a high proportion of non-white residents. It is possible but 23 We also estimated a model with total 1993 releases and transfers as the dependent variable-which is a measure of overall toxic chemical "generation" in the zipcode. The demographic and economic characteristics in this model can explain some of the variation in generation across zipcodes (e.g., the adjusted R-square is 0.33 for the entire U.S. dataset); however, the coefficient estimates are difficult to interpret because-as discussed aboveincreases in releases can harm the local environment while increases in transfers can improve the local environment.
probably not likely that firms have a strong incentive to overreport releases. Hamilton (1995b) provides evidence that publicly traded firms that were cited by the media for having large toxic emissions experienced a stock price reduction on average on the announcement day. Some firms, however, might have underreported releases. Moreover, some small firms initially may have failed to comply with reporting requirements.
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If these underreported releases varied systematically by region (and with demographic or economic characteristics of the zipcodes), then our results could be biased.
To reduce the bias due to underreporting, we divided facilities into three classes: (1) , and by 1993 they had begun to comply with the TRI reporting requirements.
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We estimated the same models reported above on only the facilities in group (1) (i.e., those reporting in both years), to determine if our main conclusions continue to hold on a dataset with less potential bias from underreporting. Our conclusions tend to be somewhat weaker, but they hold up qualitatively. For the full U.S. dataset, the percentage of non-white residents does not significantly affect releases, although this variable continues to affect releases significantly in the southeastern states estimates. The main difference in the results for this sub-sample of facilities is that the percentage of residents who use carpools significantly affects releases, and this 24 Brehm and Hamilton (1996) find that in Minnesota, small firms that generated small amounts of toxic chemicals were most likely to fail to file TRI reports in 1991. They attribute such noncompliance to ignorance rather than (strategic) evasion of the law. We are grateful to an anonymous referee for suggesting that we study the impact of under and over reporting. 25 We suspect that many of the facilities in group (3) are new facilities that began releasing toxic chemicals between 1990 and 1993, and that many of the facilities in group (2) were closed between 1990 and 1993. Fifty-six percent of the group (3) facilities' releases are in the 11 southeastern states, and 50 percent of the group (2) facilities' releases are in the southeastern states. Regional differences therefore appear limited.
makes the political/collective action Wald test statistics significant in the entire U.S. estimates as well as the estimates for the southeastern states.
Finally, we also reestimated the models after disaggregating releases by pollution media.
Our main results in Table 4 are based on total releases, which include releases to air, surface water, underground injections and land. It is possible that race, economic and collective action influences affect these kinds of releases differently, due perhaps to community and regulator scrutiny that differs depending on the type of pollution. About 45 percent of releases are to air, so not surprisingly the air release estimates generally parallel those in Table 4 . The main difference is that median income is not significant in any of the air release estimates. In addition,
in the air release model estimated for the southeastern states, the estimated impact of the percentage of non-white residents is much smaller in magnitude, although it remains statistically significant. We also estimated separate models for the releases to water, land and underground injection, but our set of economic and demographic characteristics fail to explain releases in these media.
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SUMMARY
This paper presents a reduced form statistical analysis of the relationship between environmental outcomes and neighborhood characteristics throughout the United States. We also conduct regional regressions within the United States to capture differences across geographic areas. Our approach uses the level of toxic chemical releases in 1993 as the measure of environmental performance, based on the Toxics Release Inventory, and we control for 1990
releases. The 1990 US Census provides the data on neighborhood characteristics, and the analysis is conducted at the zipcode level. The goal is to distinguish between three alternative explanations for differences in environmental outcomes--race/gender influences, an economic (Coasian) explanation, and an explanation based on political/collective action.
Many economic variables significantly impact releases for the overall sample and within the southeastern states. The estimates based on the entire US indicate that releases increase as income increases, but our estimates are also consistent with an inverse U-shaped Environmental Kuznet's curve (i.e., a reduction in releases with increasing income once income exceeds some threshold). Releases also tend to be lower in areas with high unemployment rates.
While the scope of our inquiry was much broader than a simple search for environmental injustice, our most provocative finding is that race appears to be an important determinant of releases in the South. This result seems confined to non-urban areas, which contain high concentrations of minority residents mainly in the South. This pattern of increased releases in minority areas controls for many other economic and collective action variables, and it is not observed outside the South or in predominantly urban areas. This finding has important implications for the debate on environmental equity, and is consistent with case study evidence.
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Our study differs from other studies on environmental injustice in that it suggests a potential solution to correct environmental inequities. We find that the variables that proxy collective action significantly explain releases in the same areas where we find evidence of environmental injustice-non-urban areas of the southeast. This suggests that raising awareness and providing information to the affected rural, southern communities may be a significant step in reversing environmental injustice. The percent of occupied housing units that are renter occupied. Contract rent is the monthly amount, regardless of any utilities, furnishings, or fees, that may be included. These renter-occupied units exclude single family homes on more than 10 acres and renter units that are occupied without payment of cash rent.
TOTPOP
The total number of residents in an area, where residence refers to the "usual place" where a person lives-not necessarily the legal residence. PCTURB Percentage of residents living in an urban area. Urban includes population of places with at least 2500 persons and urbanized area. Urbanized area consists of one or more places with a minimum population of 50,000 people plus adjacent area with a density of 1000 persons per square mile. Notes: * denotes significantly different from zero at the 10 percent level; ** denotes significantly different from zero at the 5 percent level; *** denotes significantly different from zero at the 1 percent level (all two-tailed tests). Notes: * denotes significantly different from zero at the 10 percent level; ** denotes significantly different from zero at the 5 percent level; *** denotes significantly different from zero at the 1 percent level (all two-tailed tests). Notes: * denotes significantly different from zero at the 10 percent level; ** denotes significantly different from zero at the 5 percent level; *** denotes significantly different from zero at the 1 percent level (all two-tailed tests). 
